Hydrogen sulfide is synthesized in the gills of the clam Mercenaria mercenaria and acts seasonally to modulate branchial muscle contraction.
Previously we showed that when the gill muscles of the venerid clam Mercenaria mercenaria are stimulated to contract by 5-hydroxytryptamine (5HT), the contraction is about doubled when another identical dose of 5HT is applied after washout. Furthermore, this "endogenous potentiation" is mimicked by nitric oxide (NO), which is synthesized in the gill. We now report that the isolated gills also synthesize H2S; the basal rate of synthesis was 0.70 micromol.g(-1).h(-1) (se = 0.14; n = 24), but in the presence of 5HT (10(-2) M), the rate increased markedly to 35.82 micromol.g(-1).h(-1) (se = 4.93; n = 4). In addition, dithiothreitol (DTT; 2.2 mM) increased the rate of synthesis significantly to 4.9 micromol.g(-1).h(-1) (se = 0.8; n = 8). Stimulation of H2S synthesis by 5HT (5 x 10(-3) M) was seasonal; that is, the rates measured monthly from December through June are significantly lower than those measured from July through November. We also found that if isolated gills were pretreated with the H2S donor, sodium hydrosulfide (NaHS), their contractions in response to 5HT were potentiated. The threshold of the potentiation was 10(-8) M NaHS, and the largest effect was at 10(-6) M. During August, however, when endogenous and NO-induced potentiations are both absent, 10(-6) M NaHS was also ineffective. Like the effect of NO, that of NaHS (10(-6) M) was blocked by oxadiasoloquinoxalin (ODQ; 5 x 10(-5) M), an inhibitor of soluble guanylate cyclase (sGC). Moreover, Rp-8-CPT-cGMPS (10(-5) M), which inhibits protein kinase-G, also blocked the effect of NaHS (10(-6) M). When isolated gills were treated with 2.2 mM DTT, the endogenous potentiation of a second 5HT-induced contraction more than doubled in comparison to untreated controls. In conclusion, H2S is synthesized in the gill and, along with NO, is a seasonal, endogenous modulator of branchial muscle contraction; its action may be mediated through a sGC/cGMP signaling cascade.